Troxerutin protects against high cholesterol-induced cognitive deficits in mice.
Recent findings suggest that neurotoxicity is the mechanism underlying the induction of neuronal insulin resistance by a high cholesterol diet. Troxerutin, a naturally occurring flavonoid, has been reported to possess biological activity beneficial to human health. Our recent studies have demonstrated that troxerutin attenuates cognitive impairment and oxidative stress induced by D-galactose in mouse brain through decreasing advanced glycation end products, reactive oxygen species and protein carbonyl levels and enhancing phosphoinositide 3-kinase/Akt activation. In this study, we evaluated the effect of troxerutin on cognitive impairment induced by brain insulin resistance in mice fed a high-cholesterol diet, and explored its potential mechanism. Our results showed that oral administration of troxerutin to these mice significantly improved behavioural performance in a step-through passive avoidance task and a Morris water maze task, at least in part, by decreasing the levels of reactive oxygen species, protein carbonyl and advanced glycation end products and blocking endoplasmic reticulum stress via reduced phosphorylation of the pancreatic endoplasmic reticulum-resident kinase and eukaryotic translation initiation factor 2α. Furthermore, troxerutin significantly inhibited the activation of c-jun N-terminal kinase 1 and IκB kinase β/nuclear factor-κB induced by endoplasmic reticulum stress and enhanced insulin signalling pathway, which prevented obesity, restored normal levels of blood glucose, fatty acids and cholesterol and increased the phosphorylation of cyclic adenosine monophosphate response element-binding protein and the expression levels of c-fos in the hippocampus. Moreover, troxerutin significantly inhibited endoplasmic reticulum stress-induced apoptosis and decreased the activation of caspase-12 and caspase-3, and reduced the mean optical density of the terminal deoxyribonucleotidyl transferase-mediated dUTP-digoxigenin nick end label-positive cells in the hippocampus. However, intra-cerebroventricular infusion of PI-103, a specific phosphoinositide 3-kinase 110α inhibitor, significantly inhibited the expression levels of phosphoinositide 3-kinase 110α and phosphoinositide 3-kinase downstream signalling in the hippocampus of mice co-treated with high cholesterol and troxerutin and vehicle control mice. These results suggest that troxerutin could be recommended as a possible candidate for the prevention and therapy of cognitive deficits in type 2 diabetes mellitus and Alzheimer's disease.